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The concept of "nothing" is important in both mathematics and theoh)gy. Its most obvi-
ous use in mathematics is in the number zero which arrived in Western Europe in the 12th
Century. In theology it features significantly in the dogma of creaho ex nihilo, which was
taught by a Council in 1215 c.e. Noting the relative proximity of these two events leads to the
research task described in this essay: an exploration of the influence of nuithenuitics on
theology, with respect to the notion of nothing.
Twelfth-century Europe was profoundly
affected by the Crusades. One manifestation
of this fact was a rise in trade, necessitated by
the support of lar^e, distant amiies. Another
was a direct contact with Muslim cultures.
Merchants and scholars noticed that Muslims
did their calculations more swiftly, and re-
corded their results in a more condensed fash-
ion. Whereas Christians still used the tradi-
tional Roman numerals. Muslims figured with
hidian numerals, and used the positional no-
tation which enabled a set often symbols to
represent any number. We are now very fa-
miliar with that symbol set: 1, 2, 3, 4, 5, 6, 7,
8, 9 and 0. The last symbol "0" is critically
important. It could act as a "place-holder"
allowing, for example, 402 to be distinguished
from 42. Standing alone, the symbol is the
numeral for the number zero.
A now lost Arabic text by Abu Ja'far
Muhamnied ibn Musa Al-Khwarizmi (c.
780-c. 850 C.E.) was translated as Algoritmi
de numero Indorum, {Al-Khwarizmi on In-
dian Numbering). There were at least seven
treatises' written in Latin about this text dur-
ing the twelfth century. Since the text pro-
vided "procedures for doing calculations."
these came to be known as "algorithms'"
from the first word of the title—the transcrip-
tion of Al-Khwarizmi"s name. One of the
exponents of this new number system, and
of zero in particular, was Abraham ben Meir
ibn Ezra (1092-1 167). A Jew born in Mus-
lim Spain, he was said to have traveled in
North Africa and Egypt. After 1 140 c.f... he
wandered throughout Europe, eventually
settling in Rome, where he lived until a few
years before his death. In Italy, Leonardo
Pisano Fibonacci published, in 1 202 c.e., his
famous work on calculation. Liber abbaci.
As the thirteenth century opened, mathema-
ticians in Europe were discussing numbers
in general, and especially zero. From this
time on. zero would be established as the
mathematical symbol for the quantity "noth-
ing." Rabbi ben Ezra and Fibonacci had en-
sured that learned Italians, and particularly
Romans, were fully informed about these
mathematical developments.
In 1215 C.E. the Catholic Bishops, as-
sembled in Rome for the Fourth Lateran
Council, solemnly taught:
God by his almighty power at the
beginning of time created from nothing
both spiritual and corporeal creatures.^
This teaching came to be known as creatio ex
nihilo.
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European mathematicians started teach-
ing about zero, and the Roman Catholic
Church made its first dogmatic statement
about creatio ex nifiilo during the same pe-
riod of history. Are these two facts connected?
Did the numeral "zero" and the number it rep-
resented help European thinkers focus on the
elusive concept of nothing? Did mathemat-
ics influence theology?
Hypothesis: Judeo-Christian theology
gained the idea of a complete absence (true
zero) from mathematics.
For this hypothesis to be true, there ought
to be no evidence of the use of the concept
before the introduction of zero.
The first recorded use of a zero symbol
was by the Babylonians in the third century
B.C.E.; but it served only as a place-holder in a
large number, not as a symbol for the number
expressing nothing. After that, there was a
European mathematicians started teaching
about zerOy and the Roman Catholic Church
made its first dogmatic statement about
creatio ex nihilo during the same period of
history. Are these two facts connected?
long period with almost no recorded uses of
the symbol. In the fourth century c.e., the
Mayans on the American continent employed
a zero symbol both as a place-holder and as
an expression of the number for nothing.
However, this had no effect on the Christian
world. Finally, in India, around the middle of
the fifth century c.e., zero was again invented.
Its use spread to Cambodia around the end of
the seventh century, from there to China, and
then to Islamic countries at the end of the
eighth century.
The hypothesis claims that, with the ar-
rival of zero. Christian theologians were able
to focus on the idea of a complete absence or
absolute nothingness. This latter, however,
is a commonplace in modern thought. Physi-
cists posit a hard vacuum in outer space, and
an absolute zero as the lowest possible tem-
perature. It is now taken for granted that there
is a whole number before 1. This was not
always the case. Mathematics started out as
a very practical science and, in the words of
Alfred North Whitehead, "No one goes out
to buy zero fish." The suggestion implicit in
the hypothesis is that, prior to the introduc-
tion of the zero symbol, the idea of a com-
plete absence was in a kind of "cultural blind
spot." In other words, something was "there"
but not directly adverted to. Being constantly
aware of concrete reality around them and
being accustomed to counting from "one,"
people did not think about "nothing" in an ex-
plicit manner.
To investigate the hypothesis, one should
consider the Judeo-Christian tradition prior to
the Lateran Council of 1 2 1 5. Is there evidence
of familiarity with "nothing" in connection
with creation? Did the writers of Old Testa-
ment Hebrew have a
clear notion of complete
absence?
Arguably, the first
words of Genesis (fig.
I) can be read as a cre-
ation starting from
chaos. The three cre-
ative actions that follow
it, and for which the
verb i<1^ {bdrci, create) is again used, are
separations: light from darkness, waters above
from waters below, and dry land from seas.
There is a dichotomy in the phrase of "the
heavens and the earth" which appears to sig-
nify "all things." The terminus ad qiieni of
creation is clear. The terminus a quo is not.
It does not speak of a complete absence be-
fore creation began. The evocative phrase
inni inn {Tolm wabohu, without fonn and
void) describes the earth. "Void" is one of
the words that is significant in the history of
zero. The Indian inventors of zero called it
sunyci, meaning "void."
In the second creation account, found in
Genesis 2:4b-9, the starting point seems to be
a barren, uncultivated world. So as to create,
God l^^'^l (formed), )^0^1 (planted),
nf:2H"'1 (made to grow), and riD"^"! (breathed).
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The human race comes into existence, not as
a creation ex niliilo, but as a work shaped
HQli^n "lt2 ID)^ (oftlust from the ground).
If the idea of a "complete absence" was
difficult to conceive before the inlluence of
zero, then one would expect that the Hebrews
had difficulties with it. There is some evi-
dence of this with relation to two aspects of
thought in the Hebrew Bible: the non-exist-
ence of gods other than Yahweh, and the af-
terhfe.
Frequently in the Hebrew scriptures, there
are convoluted ways of stating that other gods
do not e.xisf. For example, "Yahweh is the
true God, and there is no other" (Deut 4:35b)
is a clear affinnation of monotheism. But a
few verses earlier the author writes: "There
you will serve gods made by human hand, of
wood and of stone, that cannot see or hear,
eat or smell" (Deut 4:28). The other gods
are identified with their statues. Hebrew reli-
gious thought, as well as that of the neighbor-
ing cultures, was generally capable of distin-
guishing between the idol and the god it rep-
resented. Yet, in order to deny the existence
of the god, the author of Deuteronomy denies
its ability to perform basic functions. So as
to assert that "Your god is nothing," the claim
is made that "Your god's statue cannot do any-
thing.
"
The understanding of the afterlife devel-
ops during the biblical period. In classic Ju-
daism, it seems that, after human beings die,
they were believed to become shadows and
go down to a realm where they can do noth-
ing: "There is neither achievement, nor plan-
ning, nor science, nor wisdom in Sheol where
you are going" (EccI 9:l()b). In Sheol it is
not possible even to praise God."* This early
conception of Sheol does not distinguish be-
tween the fate of the virtuous and that of the
sinners. All go to the same shadowy place.
This could be an elaborate way of suggesting
that, after death, one no longer exists. Again,
rather than make an ontological statement, the
authors of the Hebrew Bible expressed non-
existence in functional terms. In order to af-
firm that human beings cease to exist, they
claimed that they are no longer able to do any-
thing. They expressed non-existence in terms
of doing rather than being—^^just as they did
with the gods whose reality they wished to
deny.
What links the ambivalence in address-
ing non-existence with the invention of zero
is the way counting was done. What com-
pounded the difficulty for the Hebrews, and
the Greeks after them, was that they used their
alphabet as numerals.
The first alphabet is thought to have been
developed along the eastern shore of the Medi-
terranean between 1700 and 1500b.c.e. This
North Semitic alphabet evolved from a com-
bination of cuneifomi and hieroglyphic sym-
bols; some of these might have been taken
from kindred systems, such as those of the
Cretan and Hittite. The North Semitic alpha-
bet consisted exclusively of consonants. The
vowel sounds of a word had to be supplied by
the speaker or reader. The alphabet revolu-
tionized written communication and, as a con-
sequence, the recording and distribution of
knowledge. If Marshall McLuhan is correct,
this transfomied the entire mindset of West-
ern civilization.^
An obvious, though mistaken develop-
ment to the invention of the alphabet was its
employment to signify numbers. The sym-
bols that represented phonemes were given a
numeric significance (cf. fig. 2). In post-ex-
ilic Hebrew \ilef was one, yod ten, and qof
one hundred. The twenty-four Hebrew char-
acters made the representation of whole num-
bers from I to 499 simple. Beyond this, an
additive principle applied: 500 was repre-
sented by two symbols, that for 400 and that
for 100. Fractions were represented as the
ratio of two whole numbers. Since the sys-
tem is not positional, the order of the charac-
ters is irrelevant to their numeric value: both
pT\ and T\p represent 500. There are many
ways of writing the same number, and every
word and phrase has a numeric value. For
example, mn"* (YHWH), the sacred name
of God, can be read merely numerically as
10-H5-t-6-H5 = 26.
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This led to perceived connections between
words of the same numeric value, to an inter-
est in codes, to the number of the beast, and,
ultimately, to the arithmetic mysticism of the
Cabala. What it did not lead to was zero. The
system had no place for zero and no need of
it. It did not require a placeholder zero be-
cause it was not positional, "1p (104) could
not be confused with "I"' (14).
Calculations were very difficult, and large
numbers are cumbersome. When the Hebrews
started a count in this system, they began with
\ilef. For those who had learned their alpha-
bet by rote, the question, "What number
comes before 'alefV" was obviously nonsense.
Thus, the Biblical authors writing in He-
brew had no zero. To be precise, they had no
numeral zero, and they did not recognize zero
as a number. A number is a quantity, an ab-
straction of a collection of things. As Bertrand
Russell noted:
II must have required many ages to
discover that a brace of pheasants and a
couple of days were in both instances
the number two.^
The step to discovering that the empty col-
lection, that is, one consisting of "no things,"'
could be abstracted to produce a number was
a further, difficult step.
At this point in the survey of the religious
and mathematical tradition, the hypothesis is
partially supported. The notion of a complete
absence—that is, of an ontological non-ex-
istence from whence creation could come
—
and that of zero as a number, seem to have
been obscured in a cultural blind-spot. It is
plausible that the ancient Hebrew mindset did
not advert to either.
The next culture to impact on the Judeo-
Christian theological tradition was that of the
Greeks. Did they fare any better? Their num-
ber system was also inextricably linked with
their alphabet (cf. fig. 3). However, the use
of obsolete characters was a step in the direc-
tion of two distinct symbol sets. Again, there
was neither need of a positional zero, nor any
thought of a number for nothing.
According to the hypothesis, this absence
of the concept in mathematics ought to be re-
flected by a similar gap in theological reflec-
tion. The closest it comes to being addressed
is in a remarkable passage in the Second Book
of Maccabees. It recounts the story of a He-
brew mother encouraging her son to endure
martyrdom. The author, writing about 125
B.C. I-., presents her as arguing in terms taken
from Greek Philosophy.
Oi)K oi5' (DTTcoj eis" xr\v epnv
Ec^ocvrite Koi?iiav, o\j5e eyo)
TO 7rve{)|ia k(xi xriv ^conv
ij|iiv exapiooqiriv, Kai tfiv
EKOOxou OTOixeicoaiv oijk
eyd) 5i8ppu0|ioa"
I do not know how you appeared in my
womb: it was not I who endowed you
with breath and life, I had not the
proportioning ofyour elements.
(2 Mace 7:22, emphasis added)
The word aTOixeicooiv (stoicheiosin) is
one of these philosophical terms. Etymologi-
cally, it means "the action or result of operat-
ing with stoicheia." The latter are the letters
of the alphabet. From Plato onwards, they
also refer to the elements of which physical
things are made." In Greek mathematics,
stoicheia are the elements of proof. "Propor-
tioning" 5ieppi)0|iioa {diarhythmiza) is a
technical term in philosophy, mathematics,
and music. It means "putting into harmoni-
ous ratios" and was applied to the elements
of the cosmos and to the elements in individual
things, including the human body. When
Pythagoras spoke of the cosmos as "rational,"'
he meant that its elements could be propor-
tioned in numerical relationships. The
Pythagoreans applied this principle to musi-
cal harmonies with great success. One should
note that in the technical language of philoso-
phy—which is echoed here in scripture—the
elements of the universe are numbers. These
in turn are the letters of the alphabet, and do
not include zero.
In 2 Mace 7:22, the "elements" are the
constituent parts of the human body, which
God knits together in their proper proportion
within the womb. In another verse from the
chapter, the mother states as follows:
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I ask you, my child, look upon the
heaven and Ihc earth and to contcmphUe
all therein. I ask you to understand that
it was not after they existed that God
fashioned lliem, and in the same
manner the human race comes to be.
(2 Mace 7:28, empahsis added)
This verse was to be important in the even-
tual formulation of the doctrine of creatio c.\
nihilo. The mother is evidently trying to con-
vince her son of the resurrection of the body.
One philosophical objection to this religious
concept is that the elements of the body are
dispersed after death and, since they are rein-
tegrated into other organisms, are not avail-
able to be brought together again. Yet, the
mother argues that the restoring of existence
cannot be less probable than the original cre-
ation of the universe and its ongoing history
as exemplified in the reproduction of human
life. Goldstein paraphrases this passage in
these words:
Do not be afraid to cease to exist. You
will live again, lor it was not alter
existing that the world was created or
that you yourself first came to be.'
Since the creation of all things is here ex-
plicitly paralleled with human conception, it
is unlikely that the biblical author had it in
mind to suggest that creation ^,,
came from nothing. The an-
cients knew that a child in the
womb did not come from noth-
ing.**
For this reason, the latter
text from Maccabees does not
constitute an unequivocal argu-
ment on behalf of creatio e.\
nihilo. Goldstein, along with other biblical
scholars, asserts that there is no such unam-
biguous affirmation of the doctrine in the
Bible."
The century after the completion of the
Christian scriptures was to see an unrecog-
nized development in mathematics and well-
acknowledged one in theology. Astronomy
was considered as part of mathematics, and
Claudius Ptolemy (c. 85 - c. 165) was one of
the most influential of the Greek astronomers.
His Almagest shares with Euclid's Elements
the glory of being the scientific text longest
in use. The original Greek title of Ptolemy's
work translates as "The Mathematical Com-
pilation," but this was soon replaced by the
Greek for "The Greatest Compilation." Ren-
dered into Arabic as "Al-majisti," it was later
translated from Arabic into Latin and entitled
Almagest. Tliis work, published about 130c.e.,
gives a mathematical theory of the motion of
the sun, moon, and planets. Included in its thir-
teen volumes are astronomical observations
and tables of trigonometric functions. To write
these Ptolemy used the Babylonian
sexagesimal system, transposed into Greek let-
ter-numerals. The direct descendant of this
system was the degrees-minutes-seconds that
was used for angular measure up until this gen-
eration. An angle of 29" 4' 30" would have
been written by Ptolemy as K0 8 X. In the
cases where there were zero minutes, Ptolemy
used a circle symbol as a place-holder, 29" 0'
30" as k9 o a,, possibly because, having a
numeric value of 70, omicron cannot be mis-
taken for a digit in a base-60 number system.
At first glance, this would appear to be the
invention of zero, but Ptolemy employs the
symbol only as a kind of punctuation mark in
an otherwise confusing number. It is not used
by itself to express the number zero. Math-
An appreciation of the mathematics
of the cultures of the biblical authors
is an advantage in the attempt to
understand their worldview.
ematicians ignored the significance of his us-
age. Only a few astronomers used the nota-
tion, and it fell out of use several times be-
fore finally establishing itself.
Near the time that mathematicians almost
discovered zero, theologians brought the
"nothing" before creation into sharp focus.
In The Shepherd ofHermas, written about
140 C.K., is found the phrase, "God, who
dwells in the heavens, and rrjade out of noth-
ing the things that exist" ( 1 :6). Moreover the
clumsy Greek phrase odk e^ ovicav (not af-
ter they existed) of 2 Mace 7:28 became "'ex
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niliikr (from nothing) in the Old Latin trans-
lation made some time before 200 c.e. St.
Jerome would likewise translate the verse as
follows:
Peto, nate. iit aspicias ad caelum , et
teiram, et ad omnia quae in eis sunt: et
intelligas, quia ex nihilo fecit ilia Deus,
ex hominwn genus. ^"
Whatever the intention of the author, the text
was read as a clear assertion of creatio ex nihilo.
Tertullian, writing about 200 c.e., dis-
cussed the creation of good and evil, in dis-
pute with Hermogenes, and used the phrase
ex nihilo when he suggested that "if good was
formed out of nothing, why not all things?" "
The clearest witness to the Patristic un-
derstanding of creation comes from Origen
(c. 185-254). He stated the point of view he
was opposing, indicated that he expressed the
view "of believers" and gave his sources for
the teaching:
In the third place a beginning may be
that out of which a thing comes, the
underlying matter from which things
are formed. This, however, is the view
of those who hold matter itself to be
uncreated, a view which we believers
cannot share, since we believe God to
have made the things that are out of the
things which are not, as the mother of
the seven martyrs in the Maccabees
teaches, and as the angel of repentance
in the Shepherd inculcated.'^
Origen also had an extremely focussed
conception of a "complete absence" before
creation:
But that we may see the nature of things
a little more clearly, let it be granted
that for a little time matter did not exist,
and that God, when nothing formerly
existed, caused those things to come
into existence which He desired."
Thus, from at least the third century of the
Coinmon Era, the doctrine concerning creatio
ex nihilo was understood as clearly stated in
the Hebrew scriptures.
For the subsequent centuries until the
scholastic period, therefore, there was no ur-
gency that a Council explicitly define what
the Bible unequivocally asserted. Only in re-
action to Albigensian teachings did Lateran
IV address the idea in 1215 c.e. It was not
treated as a new doctrine requiring a precise
definition, but was included in a creed along
with well-established Christian tenets.
Against this background the hypothesis
that sparked this research seems unfounded.
The possibility that creatio ex nihilo emerged
in theology because of the developments in
twelfth-century mathematics cannot be sus-
tained. The roots of the dogmatic statement
of the Lateran Council go back for at least a
millennium and are thus independent of the
mathematical developments in India. How-
ever, the suggestion that "nothing" is an elu-
sive concept, seems to be borne out. The
Scriptures do not unequivocally assert
creatio ex nihilo, and do use functional cir-
cumlocutions for non-existence. Moreover
the influence of philosophical and math-
ematical thought is apparent in the very pas-
sage which has been central to the develop-
ment of the Christian teaching about cre-
ation. An appreciation of the mathematics
of the cultures of the biblical authors is an
advantage in the attempt to understand their
worldview.
The idea of "nothing" is of importance
in mathematics and theology. In mathemat-
ics it is the origin that our numbers radiate
from, the one number that is neither posi-
tive nor negative, that belongs at the inter-
section of the real and imaginary axes. In
theology the teaching that God created the
universe ex nihilo was in opposition to theo-
ries that the universe was a kind of automatic
emanation from the godhead. Focussing on
that nothing at the beginning of everything
has given theologians, like Jiirgen
Moltmann, for example, a strong apprecia-
tion of the liberty of God. Creation out of
nothing cannot be compelled by anything, it
can only be freely chosen.
The emergence into prominence of "noth-
ing" in mathematics and theology in the
twelfth century was not the result of a simple
direct influence at that point in time. How-
ever, the history of the idea suggests the pos-
sibility of more subtle interactions between
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religion and what St. Gregory of Nyssa (c.
335-394) described as
...the studies which sharpen the mind
towards moral excellence: geometry,
and astronomy, and the knowledge of
the truth that the science of numbers
gives, and every method that furnishes
a proof of the unknown and a convic-
tion of the known. '^
Figure 1. Genesis 1:1
Figure 3. Tiie Greets Number System_
In the beginning
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